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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new (meth) CJt3= ? 
acrylate derivative useful in e.g. producing resins used 



inert organic solvent such as tetrahydrofuran in the 
presence of a base. Furthermore, it is preferable that this 
compound of formula I is either homopolymerized or 
copolymerized with another polymerizable compound to 

prepare e.g. a copolymer of formula II (R1 to R3 and R5 are each H or methyl; R4 is a group 
decomposable with an acid; R6 is H or a 1-12C hydrocarbon; (x), (y) and (z) are each 0 or 1 , 
x+y+z=1) with a weight-average molecular weight of 2,000-200,000. 



as photoresist materials with excellent dry etching 
resistance, transparency, substrate adhesion, and 
resolution. 

SOLUTION: Thie new compound is shown by formula I 
(R1 and R2 are each H or methyl), e.g. 5-acryloyloxy- 
2,6-norbornanecarbolactone. The compound of formula I 
is obtained, for example, by reaction between 5-hydroxy- 
2,6- norbornanecarbolactone and acryloyl chloride in an 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is concerned with new (meta) acrylate 
derivatives and those polymers, and relates to a compound especially with wavelength useful to 
manufacture of the resin used for the photoresist material which makes exposure light far-ultraviolet 
light 220nm or less. 
[0002] 

[Description of the Prior Art] In the field of the various electron device manufactures which need micro 
processing of half MIKURONO-DA - represented by the semiconductor device, the demand of much 
more densification of a device and high integration is increasing. Therefore, the demand to the photo 
lithography technology for detailed pattern formation is still severer. 

[0003] it has the degree of integration beyond 1G bit which needs processing technology 0.18 
micrometers or less especially — [Donald C. HOFFA et al, Journal of Photopolymer Science and 
Technology (Journal of Photopolymer Science and Technology), nine volumes (No. 3), and 387 pages - 
397 pages (1996)] use of the photo lithography which used the ArF excimer laser (193nm) for 
manufacture of DRAM is considered to be recently For this reason, development of the resist material 
corresponding to the photo lithography using ArF light is desired. 

[0004] the life of the gas which is the raw material of laser on the occasion of development of this resist 
for ArF exposure being short, and laser equipment itself are expensive - etc. — from — it is necessary to 
fill improvement in the cost performance of laser For this reason, in addition to the high definition 
corresponding to detailed-izing of a processing size, the demand to high-sensitivity-izing is high. 
[0005] The chemistry amplification type resist which used the photo-oxide generating agent which is a 
sensitization agent as the method of high-sensitivity-izing of a resist is known well. For example, as a 
typical example, the resist which consists of triphenylsulfonium hexafluoro ASENA-TO and a poly (p- 
tert-buthoxycarbonyloxy-alpha methyl styrene) combination is indicated by JP,2-27660,A. Such a 
chemistry amplification type resist is widely used for the resist for KrF excimer lasers now [for example, 
HIROSHI Ito, C. Grant Wilson, American chemical saucer IATEI symposium series 242 volume, and 
1 1 pages - 23 pages (1984)]. The feature of a chemistry amplification type resist is that the proton acid 
generated by optical irradiation from the photo-oxide generating agent which is a component starts a 
resist resin etc. and an acid catalyzed reaction by heat-treatment after exposure. Thus, optical reaction 
efficiency (reaction per one photon) has attained fast high sensitivity-ization compared with less than 
one conventional resist. Most resists developed now are chemistry amplification types. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the case of the lithography using the short 
wavelength light 220nm or less represented by ArF excimer laser light, the new property cannot be 
satisfied [ with the conventional material ] of a property, i.e., the high transparency and dry etching 
resistance 220nm or less over exposure light, is needed for the resist for forming a detailed pattern. 
[0007] The resin which has a ring is mainly used into structural units, such as a novolak resin or poly (P- 
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vinyl phenol), as a resinous principle, and the photoresist material for the conventional g line (438nm), i 
line (365nm), and KrF excimer lasers (248nm) has maintained the etching resistance of a resin by the 
dry etching resistance of this ring. However, the resin which has a ring has a very strong optical 
absorption to light with a wavelength of 220nm or less. Therefore, since a great portion of exposure light 
is absorbed on a resist front face and exposure light does not penetrate to a substrate, formation of a 
detailed resist pattern cannot be performed and a resin cannot be conventionally applied to the photo 
lithography using short wavelength light 220nm or less as it is. Therefore, it has etching resistance, 
excluding a ring and is anxious for a transparent resist material to the wavelength of 220nm or less. 
[0008] ArF excimer laser light (193nm) - receiving — transparency — having - in addition — and as a 
high molecular compound with dry etching resistance Copolymer [Takechi et al. with the adamanthyl 
methacrylate unit which is an alicycle group macromolecule, Journal of Photopolymer Science and 
Technology (Journal of Photopolymer Science and Technology), Copolymer [R. with five volumes (No. 
3), 439 pages - 446 page (1992)], or an isobornyl methacrylate unit D. allenes (R. D.Allen), Journal of 
Photopolymer Science and Technology (Journal of Photopolymer Science and Technology), Eight 
volumes (No. 4), 623 pages - 636 pages (1995) and nine volumes (No. 3), 465page-474page(1996)] 5 etc. 
are proposed. 

[0009] However, the acrylate derivative which has the alicycle machine used in the former resin (meta) 
does not have the polar groups (for example, a carboxyl group, a hydroxyl, etc.) which have substrate 
adhesion. For this reason, in the homopolymer of the monomer which has an alicycle machine, a 
hydrophobic property is strong and it is [ adhesion with a processed substrate (for example, silicon 
substrate) is bad, and ] difficult to form a uniform application film with sufficient repeatability. Since it 
does not have the adamantane content residue which furthermore has dry etching resistance, the iso 
BONIRU content residue, or the residue which may discover the solubility difference in exposure order 
in a menthyl content residue unit, a pattern cannot be formed by exposure. Therefore, by the former 
resin, it can use as a resinous principle of a resist for the first time by considering as a copolymer with 
the comonomer which can demonstrate solubility differences, such as t-butyl methacrylate and 
tetrahydro methacrylate, or a comonomer with substrate adhesion like a methacrylic acid. However, it is 
the abbreviation 50 mol % need, and since the dry etching resistance of a comonomer unit is remarkable 
and low, the dry etching resistance effect by the alicycle machine falls remarkably, and comonomer 
content is deficient in it to the practicality as a dry etching-proof nature resin. 

[0010] For this reason, the optical transparency over light 220nm or less is high, and etching resistance 

is high, and it is anxious for a new resin material for resists which improved. 

[0011] 

[Means for Solving the Problem] The artificer completed this invention, as a result of inquiring 
wholeheartedly, in order to attain the above-mentioned purpose. That is, this invention is as follows. 
1 . Acrylate derivative expressed with a general formula (1) (meta). 
[0012] 
[Formula 3] 
r 1 




(In an upper formula, Rl and R2 express a hydrogen atom or a methyl group.) 

2. Polymer characterized by carrying out copolymerization of acrylate (meta) derivative given [ the 
acrylate (meta) derivatives of a publication ] in polymerization or the above 1, and other polymerization 
nature compounds to the above 1, and growing into it. 

3. Polymer given in the above 2 whose weight average molecular weight aforementioned polymer is 
shown by general formula (2) and is 2000-200000. 
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[0013] 
[Formula 4] 

R 1 R 3 R5 



6=0 




c=o 

I 

o 
Vie 



(2) 



(In an upper formula, the owner bridge cyclic-hydrocarbon machine of carbon numbers 7-13 with which 
Rl, R2, R3 5 and R5 have a hydrogen atom or a methyl group, the basis that decomposes R4 with an 
acid, and the basis decomposed with an acid or the owner bridge cyclic-hydrocarbon machine of the 
carbon numbers 7-13 which have a carboxyl group, and R6 express a hydrogen atom or the hydrocarbon 
group of carbon numbers 1-12.) x, and y and z are arbitrary numbers which fill x+y+z=l, 0< x<=l, 
0<=y<l, and 0<=z<l 5 respectively. 

4. Photoresist constituent which contains photo-oxide generating agent which generates acid by 70 - 
99.8 % of the weight, and exposure or more [ of a polymer the above 2 or given in 3 ] for one 0.2 to 30% 
of the weight. 

5. Pattern formation method characterized by including at least process which applies photoresist 
constituent of publication on processed substrate, process exposed with light with a wavelength of 180- 
220nm or less, process which performs BEKU, and process which performs development in the above 4. 

6. Pattern formation method given in the above 5 whose exposure light is ArF excimer laser light. 
[0014] 

[Embodiments of the Invention] It sets to a general formula (1) and is Rl and R2. They are a hydrogen 
atom or a methyl group. 

[0015] It sets to a general formula (2) and is Rl, R2, R3, and R5. They are a hydrogen atom or a methyl 
group. R4 They are the owner bridge cyclic-hydrocarbon machine of the carbon numbers 7-13 which 
have the basis decomposed with an acid, and the basis decomposed with an acid, or the owner bridge 
cyclic-hydrocarbon machine of the carbon numbers 7-13 which have a carboxyl group. 
[0016] The concrete example of the basis decomposed with an acid t-butyl, a tetrahydropyran-2-IRU 
machine, A tetrahydrofuran-2-IRU machine, a 4-methoxytetrahydropyran-4-IRU machine, A 1-ethoxy 
ethyl group, a 1-butoxy ethyl group, a 1-propoxy ethyl group, A 3-oxocyclohexyl machine, a 2-methyl- 
2-adamanthyl machine, and 8-methyl-8-tricyclo [5. 2.1.02, 6] decyl group, Or although a 1, 2, 7, and 7- 
tetramethyl-2-norbornyl machine, 2-acetoxy menthyl machine, a 2 -hydroxy menthyl machine, a 1- 
methyl-l-cyclohexyl ethyl group, etc. are mentioned, it is not limited only to these. Moreover, the 
concrete example of the owner bridge cyclic-hydrocarbon machine of the carbon numbers 7-13 which 
have the owner bridge cyclic-hydrocarbon machine or carboxyl group of the carbon numbers 7-13 which 
have the basis decomposed with an acid Tricyclo [5. which has a carboxyl group or an ester machine as 
shown in Table 1 2.1.02, 6] desyl methyl group, Tricyclo [5. 2.1.02, 6] decyl group, an adamanthyl 
machine, a norbornyl machine, a methyl norbornyl machine, an isobornyl machine, and tetracyclo [-- 4. 
-- 4.0.12, 5.17, 10] dodecyl, and methyl tetracyclo [-- 4. -- although 4.0.12, 5.17, 10] dodecyl, etc. are 
mentioned, it is not limited only to these 
[0017] 
[Table 1] 
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R7 in Table 1 It is the basis decomposed with an acid, a concrete example t-butyl 5 a tetrahydropyran-2- 
IRU machine, a tetrahydrofuran-2-IRU machine, A 4-methoxytetrahydropyran-4-IRU machine, a 1- 
ethoxy ethyl group, A 1-butoxy ethyl group, a 1-propoxy ethyl group, a 3-oxocyclohexyl machine, A 2- 
methyl-2-adamanthyl machine and 8-methyl-8-tricyclo [5. 2.1.02, 6] decyl group, Or although a 1, 2, 7, 
and 7-tetramethyl-2-norbornyl machine, 2-acetoxy menthyl machine, a 2-hydroxy menthyl machine, a 1- 
methyl-l-cyclohexyl ethyl group, etc. are mentioned, it is not limited only to these. 
[0018] R6 They are a hydrogen atom or the hydrocarbon group of carbon numbers 1-12. specifically A 
methyl group, an ethyl group, n-propyl group, an isopropyl machine, n-butyl, an isobutyl machine, t- 
butyl, a cyclohexyl machine, and tricyclo [-- 5. - 2.1.02, 6] decyl group, an adamanthyl machine, a 
norbornyl group, an isobornyl machine, and tetracyclo [-- 4., although 4.0.12, 5.17, 10] dodecyl, etc. are 
mentioned It is not limited only to these. 

[0019] One of this inventions is the aforementioned polymer and a constituent for photoresists 
containing a photo-oxide generating agent as mentioned above. 400nm or less of photo-oxide generating 
agents used for this invention is the photo-oxide generating agent which generates an acid by optical 
irradiation of the range of 1 80nm - 220nm preferably -- desirable ~ in addition - and the constituent 
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which consists of a polymer of this invention shown previously may fully dissolve in an organic solvent, 
and by the producing-film methods, such as SUPINKO-TO, as long as a uniform application film can be 
formed, what photo-oxide generating agent is sufficient as the solution Moreover, even if independent, 
you may mix and use two or more sorts. 

[0020] As an example of an usable photo-oxide generating agent, for example 43 journal OBU JI 
organic chemistry (Journal of the Organic Chemistry), No. 15, J.V. Crivello's and others (J. V.Crivello) 
triphenylsulfonium salt derivative indicated by 3055 pages - 3058 pages (1978), and other onium salts 
(for example, sulfonium salt --) represented by it Compounds, such as an iodonium salt, phosphonium 
salt, diazonium salt, and an ammonium salt 2 and 6-dinitro benzyl ester [O. Nalamasu et al. (O. 
Nalamasu), A SPIE proceeding, 1262 volumes, 32page(1990)], There is sulfo SAKUSHIN imide 
indicated in the 1, 2, and 3 -TORI (methane sulfonyloxy) benzene [Takumi Ueno et al, proceeding OBU 
and PME'89, Kodansha, and 413-424 page (1990)] common 5-No. 134416 public presentation patent 
official report. 

[0021] all the constituent 100 weight sections in which the content of a photo-oxide generating agent 
contains itself -- receiving - usually ~ 0.2 - 30 weight section - it is 1 - 15 weight section preferably 
Sensitivity with this content sufficient above the 0.2 weight section is obtained, and formation of a 
pattern becomes easy. Moreover, formation of a uniform application film becomes it easy that they are 
below 30 weight sections, and it is further hard coming to generate a residue (scum) after development. 
[0022] The aforementioned constituent for FUOREJISUTO of this invention is applied with the gestalt 
of a solution. As long as a thing desirable as a solvent used for this is the organic solvent in which the 
component which consists of a polymer and a photo-oxide generating agent can fully dissolve, and the 
solution can form a uniform application film by methods, such as the SUPINKO-TO method, what 
solvent is sufficient as it. Moreover, even if independent, you may mix and use two or more kinds. 
Specifically n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, tert-butyl alcohol, methyl-cellosolve 
acetate, ethylcellosolve acetate, Propylene-glycol monochrome ethyl ether acetate, a methyl lactate, An 
ethyl lactate, acetic-acid 2-methoxy butyl, acetic-acid 2-ethoxy ethyl, a pyruvic-acid methyl, Pyruvic- 
acid ethyl, 3-methoxy methyl propionate, 3-methoxy ethyl propionate, N-methyl-2-pyrrolidinone, a 
cyclohexanone, a cy clopentanone, A cyclohexanol, a methyl ethyl ketone, 1 , 4-dioxane, an ethylene 
glycol monomethyl ether, Although ethylene-glycol-monomethyl-ether acetate, ethylene glycol 
monoethyl ether, ethylene glycol monochrome isopropyl-ether, a diethylene-glycol monochrome methyl 
ether, a diethylene-glycol wood ether, etc. are mentioned Of course, it is not limited only to these. 
[0023] The "fundamental" constituent of the photoresist constituent of this invention is an above- 
mentioned polymer and an above-mentioned photo-oxide generating agent, and although it is melted and 
used for the above-mentioned solvent, it may add other components, such as a surfactant, coloring 
matter, a stabilizer, an application nature improvement agent, and a color, if needed. 
[0024] 

[Example] Next, although an example explains this invention to a detail further, this invention is not 
restricted at all by these examples. 

[0025] Composition of example 15-Acryloyloxy-2 and 6-norbornanecarbolactone (acrylate Rl and 
whose R2 are hydrogen atoms in a general formula (1)). 
[0026] 
[Formula 5] 



CK 2 =i 




5-Hydroxy-2, 6-norbornanecarbolactone(H. B.Henbest et al., J.Chem.Soc, 221 - 226 pages (1959))10g 
(0.0653 mols), 9.49g [ of N.N-dimethylaniline ], and phenothiazin 20mg is dissolved in dryness 
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THF60ml, and it ice-cools. What dissolved chlorination acryloyl 6.5g in dryness THFlOml is dropped 
there. After stirring at a room temperature for 3 hours for bottom 2 hours of ice-cooling, filtrate is 
condensed under reduced pressure. Ether 250ml is added to a residue and it washes in order of 200ml of 
200ml of 0.5-N hydrochloric acids, saturation brine, and 3%NaHC03 solution, saturation brine, and 
water. 5.38g of specified substance was obtained by washing the white crystal which distilled off the 
ether layer under reduced pressure and deposited the ether after dryness by MgS04 in it by hexane 
80mlx2 (a white solid-state, 40% of yield). Melting point: 96 degree-C;l H-NMR delta 1.66 (1H, d) 
(CDC13), 1.78 (1H, d), 1.99-2.11 (2H, m), 2.53-2.62 (2H, m), 4.59 (1H, d) 3.18-3.25 (1H, m), 4.64 (1H, 
s), 5.89 (1H, dd), 6.1 1 (1H, dd), 6.43(1H, dd);IR 2880 and 2980 (nuC-H) (KBr), 1712, 1773 (nuOO), 
1618, 1630 (nuC=C), Composition of 1 186, 1205(nuC-O) cm-1 example 25-Methacryloyloxy-2, and 6- 
norbornanecarbolactone (methacrylate whose R2 Rl is a methyl group and is a hydrogen atom in a 
general formula ( 1 )) . 
[0027] 
[Formula 6] 

CH Z =C 

to 

6 



It compounded like the example 1 except having replaced with the chlorination acryloyl and having used 
methacryloyl chloride (20% of yield). 1 H-NMR(CDC13) Delta - 1.62 (1H, D) and 1.75 (1H, D) 1.92 
(3H, s), 1.95-2.16 (2H, m), 2.53-2.66 (2H, m), 4.59 (1H, d) 3.20-3.28 (1H, m), 4.65 (1H, s), 5.62 (1H, 
dd) 6.10(1H, dd);IR 2880 and 2982 (nuC-H) (KBr), 1715, 1780 (nuC=0), 1630 (nuC=C), 1 156, 1 178 
(nuC-O) cm-1 example 32-Methyl-6-acryloyloxy-2, and 6-norbornanecarbolactone (a general formula 
(1) - setting ~ Rl - a hydrogen atom --) R2 Composition of the aery late which is a methyl group. 
[0028] 
[Formula 7] 

ho. 



3 ^_CH 3 



CH 2 =C 

c=o 



Except for having replaced with 5-Hydroxy-2 and 6-norbornanecarbolactone and having used 6- 
hydroxy-2 and 6-norbornane-carbolactone (S. Beckmann et al., Chem.Ber.94 volume, 48 - 58 pages 
(1961)) It compounded like the example 1 (30% of yield). IR (KBr) 2880, 2982 (nuC-H), 1716, 1774 
(nuOO), 1619, 1629 (nuC=C), and 1188 and 1208(nuC-O) cm-1. 

[0029] Composition of the polymer (3 7 12 2 setting to a general formula (2) Rl, R R 3 a hydrogen atom 

and R4 t-butoxycarbonyl tetracyclo [4. 4.0. 5. 17, 10] a dodecyl machine, x=0. y=0. z= 0) of the 

example 4 following structure. 

[0030] 

[Formula 8] 

h h 

c=o c=o 



COOC(CJ%) 3 



Acrylate 2.5g and 1.7 lg of t-butoxycarbonyltetracyclododecylacrylate obtained in the example 1 are 
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dissolved in dryness tetrahydrofuran 23ml among 100ml eggplant flask which attached the reflux pipe, 
azobisuisobutironitdrirul 13mg (30 mmol-1 -1) is added there, and it agitates at 60-65 degrees C under 
argon atmosphere. It cools radiationally 2 hours after, and methanol 400ml is filled with reaction 
mixture, and precipitation which deposited is carried out a ** exception. 1 .98g of specified substance 
was obtained by performing reprecipitation refining further once again (47% of yield). The 
copolymerization ratio at this time was 70:30 from the integration ratio of 1 H-NMR (x= 0.7, y= 0.3). 
The weight average molecular weight (Mw) by GPC analysis was 10800 (polystyrene conversion), and 
degree of dispersion (Mw/Mn) was 1.88. 

[0031] The polymerization was carried out like the example 4 except having changed the preparation 
ratio of an example 5 and six monomers. The preparation ratio of a monomer, the copolymerization ratio 
(x/y) of a polymer, and the weight average molecular weight of the obtained copolymer are shown in 
Table 2. 
[0032] 
[Table 2] 







x/y 






0. 5/0. 5 


0.49/0.51 


13300 




0.35/0.65 


0. 35/0.65 


11500 



The polymerization was carried out like the example 4 except having changed the amount 
(concentration) of an example 7 and 8azobisuisobutironitoriru. The copolymerization ratio (x/y) of a 
polymer, the weight average molecular weight of the obtained polymer, etc. are shown in Table 3. 
[0033] 
[Table 3] 

m 





A I BNjgS 


x/y 




mmwi 


5mm o 1 • 1 1 


0. 7/0. 3 


154000 




70mm o 1 • l-i 


0.69/0.31 


3200 



Composition of the polymer (3 7 12 setting to a general formula (2) Rl, R 2 a hydrogen atom and R3 a 

methyl group and R4 tetrahydropyranyloxy carbonyl tetracyclo [4. 4.0. 5. 17, 10] a dodecyl machine, 

x=0. y=0. z= 0) of the example 9 following structure. 

[0034] 

[Formula 9] 

h cr 3 

c=o c=o 
I 

o 
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It replaced with t-butoxycarbonyltetracyclododecylacrylate and compounded like the example 4 except 
having used tetrahydropyranyloxy carbonyl TETORASHIKURODODESHIRU methacrylate. 52% of 
yield, Mw= 12000, Mw/Mn=1.75. 

[0035] Composition of the polymer (it sets to a general formula (2) and, for a hydrogen atom and R3, a 
methyl group and R4 are [ Rl and R2 ] a 2-methyl-2-adamanthyl machine, x= 0.7, y= 0.3, and z= 0) of 
the example 10 following structure. 
[0036] 

[Formula 10] 

H CHg 

c=o c=o 



Except for having replaced with t-butoxycarbonyltetracyclododecylacrylate and having used 2-methyl- 
2-adamanthyl methacrylate It compounded like the example 4. Composition of the polymer (it sets to a 
general formula (2) and, for a hydrogen atom and R2, a methyl group and R4 are [ Rl and R2 ] t-butyl 
methacrylate, x= 0.7, y= 0.3, and z= 0) of 42% of yield, Mw=9500, and the Mw/Mn=l .96 example 1 1 
following structure. 
[0037] 

[Formula 11] 

H CHa 

c=o 
OCCCH313 




It replaced with t-butoxycarbonyltetracyclododecylacrylate and compounded like the example 4 except 
having used t-butyl methacrylate. Composition of the polymer (it sets to a general formula (2) and, for 
Rl, R2, and R3, a hydrogen atom and R4 are a t-butoxy cull BONIRUNORU bornyl machine, x= 0.7, 
y= 0.3, and z= 0) of 60% of yield, Mw=8400, and the Mw/Mn=1.74 example 12 following structure. 
[0038] 

[Formula 12] 

H H 
^-{X (c*-c£ 

c=o c=0 



OOC(CH3) 3 



It replaced with t-butoxycarbonyltetracyclododecylacrylate and compounded like the example 4 except 
having used t-butoxycarbonyl norbornyl acrylate. composition of the polymer (a general formula (2) - 
setting -- Rl and R3 -- a hydrogen atom and R2 - a methyl group and R4 -- t-butoxy 
KARUBONIRUTE truck cyclo [-- 4. 4.0. 12, 5.17, 10] dodecyl, x= 0.7, y= 0.3, and z= 0) of 44% of 
yield, Mw=9100, and the Mw/Mn=1.72 example 13 following structure 
[0039] 

[Formula 13] 
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H h 

c-o c=o 




" CH3 \^jJ}-COOC<CH3)3 

It replaced with the aery late obtained in the example 1, and compounded like the example 4 except 
having used the aery late obtained in the example 3. 60% of yield, Mw=l 1300, Mw/Mn=1.88. 
[0040] composition of the polymer (a general formula (2) — setting - Rl, R2, and R3 ~ a hydrogen 
atom and R4 t-butoxy KARUB ONIRUTE truck cyclo [-- 4. - 4.0.12, 5.17, 10] dodecyl, and R5 
methyl group and R6 - a hydrogen atom, x= 0.6, y= 0.3, and z= 0.1) of the example 14 following 
structure 
[0041] 

[Formula 14] 

H H CHg 

c=o c=o c=o 

O OH 




OOC(CHa)3 



Acrylate 3g obtained in the example 1, 2.39g of t-butoxycarbonyltetracyclododecylacrylate, and 0.207g 
of methacrylic acids are dissolved in dryness tetrahydrofuran 30ml among 100ml eggplant flask which 
attached the reflux pipe, and it is azobisuisobutironitorirul47mg (30 mmol-1-1 in addition, it agitates at 
60-65 degrees C under argon atmosphere,) there. It cools radiationally 2 hours after, and methanol 
500ml is filled with reaction mixture, and precipitation which deposited is carried out a ** exception. 
2.3 5g of specified substance was obtained by performing reprecipitation refining further once again 
(42% of yield). The copolymerization ratio at this time was 60:30:10 from the integration ratio of 1 H- 
NMR (x= 0.6, y= 0.3, z= 0.1). Mw=9700, Mw/Mn=1.74. 

[0042] composition of the polymer (a general formula (2) — setting — Rl, R2, R3, and R5 — a hydrogen 
atom and R4 t-butoxy KARUBONIRUTE truck cyclo [-- 4. - 4.0.12, 5.17, 10] dodecyl, and R6 - a 
tricyclo decyl group, x= 0.6, y= 0.3, and z= 0,1) of the example 15 following structure 
[0043] 

[Formula 15] 

h h h 

( CH *-£fc (™2-c-k f^-fjr- 

" c=o c=o 

i l 

It compounded like the example 14 except having replaced with the methacrylic acid and having used 
tricyclodecylacrylate (the Hitachi Chemical Co., Ltd. make, tradename FA-513A). Composition of the 
polymer (it sets to a general formula (2) and Rl and R2 are a hydrogen atom machine, x= 1, and y=z=0) 
of 57% of yield, Mw= 13700, and the Mw/Mn=2.13 example 16 following structure. 
[0044] 

[Formula 16] 

H 
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Acrylate 3g obtained in the example 1 is dissolved in dryness tetrahydrofuran 16ml among 50ml 
eggplant flask which attached the reflux pipe, azobisuisobutironitoriru79mg (30 mmol-1 -1) is added 
there, and it agitates at 60-65 degrees C under argon atmosphere. It cools radiationally 1 hour after, and 
methanol 200ml is filled with reaction mixture, and precipitation which deposited is carried out a ** 
exception. 1.8g of specified substance was obtained by performing reprecipitation refining further once 
again (60% of yield). Mw=7100, Mw/Mn=2.05. 

[0045] Composition of the polymer (it sets to a general formula (2) and, for a hydrogen atom and R3, a 
methyl group and R4 are [ Rl and R2 ] 2-acetoxy menthyl machine, x= 0.7, y= 0.3, and z= 0) of the 
example 17 following structure. 



It replaced with t-butoxycarbonyltetracyclododecylacrylate and compounded like the example 4 except 
having used 2-acetoxy menthyl methacrylate (Japanese-Patent- Application-No. No. 335603 [ 08 to ] 
publication). 52% of yield, Mw=8600, Mw/Mn=1.77. 

[0047] 2g (resin) of polymers obtained in the example 18 (evaluation of the etching resistance of a 
polymer) example 5 was dissolved in propylene-glycol-monomethyl-ether acetate lOg, and, 
subsequently it filtered using the 0.2-micrometer Teflon filter. Next, on the 3 inch silicon substrate, the 
spin coat application was carried out, for 90 degrees C and 60 seconds, baking was performed on the hot 
plate and the thin film of 0.7 micrometers of thickness was formed. The etch rate [ as opposed to CF4 
gas for the obtained film ] was measured using the DEM451 reactive-ion-etching (RIE) equipment made 
from Japanese ** Anelva (etching condition-ower=100W, pressure =5Pa, quantity-of-gas-flow 
=30sccm). The result is shown in Table 4. Similarly, the etch rate was measured also about the polymer 
(resin) obtained in the example 15. The result of the poly (methyl methacrylate) application film which 
are poly (p-vinyl phenol) currently used as an example of comparison as a base resin of a novolak resist 
(PFI[ by Sumitomo Chemical Co., Ltd. ]-15A) and a KrF resist and the resin which does not have an 
owner bridge cyclic-hydrocarbon machine in the molecular structure, either is also shown. In addition, 
the etch rate was standardized to the novolak resist. 
[0048] 
[Table 4] 
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[Formula 17] 

h c«a 




o 



0 
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314 









1. 15 




1.15 




1.9 




1.2 


/^•^mh (PFI-15A) 


1 



The polymer (resin) of the above-mentioned result to this invention is CF4. The etch rate to gas was 
slow and excelling in dry etching resistance was shown. 

[0049] 2.5g (resin) of polymers obtained in the example 19 (evaluation of the transparency of a 
polymer) example 5 was dissolved in propylene-glyCol-monomethyl-ether acetate lOg, and, 
subsequently it filtered using the 0.2-micrometer Teflon filter. Next, on the 3 inch quartz substrate, the 
spin coat application was carried out, for 90 degrees C and 60 seconds, baking was performed on the hot 
plate and the thin film of 1 micrometer of thickness was formed, ultraviolet about this thin film visible 
-- a spectrum the permeability in 193.4nm which is the main wavelength of ArF excimer laser light 
was measured using the luminous-intensity system Similarly, it measured also about the polymer (resin) 
obtained in the example 15. The polymer which obtained permeability in the example 5 was [ the 
polymer of 54% /and the example micrometer 15 ] 55%/micrometer. From this result, the polymer of 
this invention has checked that the transparency which can be used as a monolayer resist was shown. 
[0050] Example 20 (patterning evaluation of the resist using the polymer) 
The resist which consists of the following composition was prepared. 

(a) polymer (example 5): - 2g (b) photo-oxide generating agent (triphenylsulfonium triflate (TPS)): - 
0.02g(c) propylene-glycol-monomethyl-ether acetate: ~ use the 0.2-micrometer Teflon filter for the 
1 1.5g above-mentioned mixture - it passed and the resist was prepared The spin coat application of the 
above-mentioned resist was carried out on the 4 inch silicon substrate, and the thin film of 0.4 
micrometers of thickness was formed. [ for 130 degree-C 1 minute ] [ on the hot plate ] And the wafer 
which formed membranes in the stuck type exposure experimental aircraft enough purged with nitrogen 
was put. The mask which drew the pattern with chromium on the quartz board was stuck on the resist 
film, and ArF excimer laser light was irradiated through the mask. It is BE on a hot plate for 1 10 degrees 
C and 60 seconds immediately after that. - KU was carried out, development by dip coating was 
performed for 60 seconds in TMAH solution 23 degrees C of 2.38% of solution temperature, and pure 
water performed rinse processing for 60 seconds continuously, respectively. Consequently, dissolution 
removal only of the exposure portion of a resist film was carried out at the developer, and the pattern of 
a positive type was obtained. It evaluated similarly about the resist using the polymer similarly obtained 
in the example 15. The result of sensitivity and resolution is shown in Table 5. 
[0051] 
[Table 5] 
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IMbft UmL/ 
S) 


®Sl (mj/cm 2 ) 




0.19 


6.5 


SOW 15 


0.20 


7 



The above result showed that the photoresist material using the polymer of this invention had the 
outstanding resolving property. Moreover, since there were no phenomena, such as pattern peeling, it 
has checked excelling also in substrate adhesion. 
[0052] 

[Effect of the Invention] The polymer of this invention is excellent in dry etching resistance and 
transparency, the resist material using the polymer of this invention is farther excellent in resolution and 
substrate adhesion, and detailed pattern formation required for semiconductor device manufacture is 
possible so that clearly from having explained above. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The aery late derivative expressed with a general formula (1) (meta). 
[Formula 1] 

CH 2 =i 




(In an upper formula, Rl and R2 express a hydrogen atom or a methyl group.) 
[Claim 2] The polymer characterized by carrying out copolymerization of the acrylate derivatives 
according to claim 1 (meta), and changing a polymerization or an acrylate derivative according to claim 
1 (meta), and other polymerization nature compounds in them. 

[Claim 3] The aforementioned polymer Polymer according to claim 2 whose weight average molecular 
weight it is shown by the general formula (2) and is 2000-200000. 
[Formula 2] 




(In an upper formula, the owner bridge cyclic-hydrocarbon machine of carbon numbers 7-13 with which 
Rl, R2, R3, and R5 have a hydrogen atom or a methyl group, the basis that decomposes R4 with an 
acid, and the basis decomposed with an acid or the owner bridge cyclic-hydrocarbon machine of the 
carbon numbers 7-13 which have a carboxyl group, and R6 express a hydrogen atom or the hydrocarbon 
group of carbon numbers 1-12.) x, and y and z are arbitrary numbers which fill x+y+z=l, 0< x<=l, 
0<=y<l, and 0<=z<l, respectively. 

[Claim 4] The photoresist constituent which contains the photo-oxide generating agent which generates 
an acid by 70 - 99.8 % of the weight, and exposure or more [ of a polymer a claim 2 or given in three ] 
for one 0.2 to 30% of the weight. 

[Claim 5] The pattern formation method characterized by including at least the process which applies a 
photoresist constituent according to claim 4 on a processed substrate, the process exposed with light 
with a wavelength of 180-220nm or less, the process which performs BEKU, and the process which 
performs development. 

[Claim 6] The pattern formation method according to claim 5 that exposure light is ArF excimer laser 
light. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3 A%2F%2Fwww6.ipdl.jpo.go. 1 0/1 5/02 



Page 2 of 2 



[Translation done.] 



http://ww4jpdljpo.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fww6.ipdl^ 10/15/02 



41 



(l9)fl#H4$^jf (jp) 



(a) (wmmmm^m^ 

#^2000-26446 
(P2000-26446A) 
(43)^BB 0 ¥*£12*P 1 £25 B (2000. 1 . 25) 



(BDIntCl. 7 

C 0 7 D 307/77 
C 0 8 F 20/18 
C08L 33/06 

// G 0 3 F 7/027 
7/039 



5 0 1 

6 0 1 



F I 

C 0 7 D 307/77 
C 0 8 F 20/18 
C08L 33/06 
G 0 3 F 7/027 
7/039 
MR* ft 



5 0 1 

6 0 1 



2HO 2 5 

4C0 3 7 

4 J 0 0 2 

4 J 1 0 0 

OL (± 10 H) 



(2D mm^ 


ftK¥10- 188853 


(71)fflCSA 


000004237 
















¥^10^7^3 0 0998.7.3) 




3£gC««K2HTB7f 


H# 








UlJffl 










Jfc35t3S$g&2STB 7fl 


B*«£tf* 




























JfDitSHiKSHTB 73 


















(74) Km a 


100070219 










£ (»4«) 













(54) [3B«tD*#H 5^h>«jg£;frr£ C*iO 

(57) 

IWM] 2 2 0 nm^T^^ffl^/cy y^7^- 
Srffi^* L XWf h ft £ ffi^{£ £ ^ tr*i/£^ 0 

[fk 1 3 




SSrfito ) 



1 

IKmm i ] — tea: (i) tr<$ixo (^) r^y 

[ft 1 1 

1 

EC 

4-o 



CD 



SSr^-r o ) 

[§8**12] 1 IE«c<7? 7^ !i M 

ig&ffOdr^fi^ SfcfilS3feiIliEiBc(7? (*^) T^y 

[11*113] mJlEffi^*^ — JKst (2) T^$tl. 
fifi^pi^T-fi/^ 2 000 — 20000 0T**>-5§S*il 
2f£tf£cQffi<£#: o 

fit 2] 

R 1 W» R 5 

~^ i2 ~tk — — 

c=o C=0 

4 >- ci A 



R 2 a 4 



C2> 



(_b*t^*5^T, R 1 , R 2 . R 3 . R 5 teTkmrn** 

mm^mitTkmm. r 6 ^mfw^^t^-tmrn^ i - 1 

2 COj^<t:7K^S^^-9" 0 x % y , z t±^tH^ftl x 4- y + 
z = 1 , 0 < x ^ 1 , 0 ^ y < 1 , 0^z<l Srifflfc-t" 

0. 2-3 0fif%^tt$7^ hUy7> 

[ OS * 5 ] IS*ig 4 fSi|jfe£> 7 m- h * h & 
teADXS4E±C^-HT-r5XS, 18 0-2 2 0 nmWT 

[8S*rg6 ] ffiytfttfA r F ^- J r u— i^T^o 5 
[0 0 0 1] 



<2)$ffl 2000-26 4 4 6 (P 2 0 0 0 - 2 6 4 4 6 A) 

2 

[ 0 0 0 2] 

10 [ 0 0 0 3] 0.18^ m« T<Z>ADXftfl¥«ri&E i: 
fi, ArFxJfyvl/-f (193nm) Srffli^Tt^ 

K C. ^-;77-^ C/^-^-zu • Or-f * ^^j- h^t? V 
v-.f^xy^'TyK-T^/Dy- (Journ 
al of Photopolymer Scienc 
e and Technology). 9 # ( 3 ■§-) . 
3 8 71-3 9 71 ( 1 9 9 & m ] 0 Z<DtmbA r F 

yt&m^^z?* v y yy?-? ^ - {zMfc-tz i^xhtt 

[ooo4] ^<dat Fm^tmi-'J^ hcomWizmi^x 
fi, ^-^(Dm^x&ztfxcomfii&M^^ t , u--y-' 

x^feo»^t<rw/ti-^i«»fat4(3jD^, asassft:— 

[ 0 0 0 5] hcoSJiS^ft^ifei: IT, ^Tfe^ij 

30 7 6 6 O^r'Amzte^ h y 7x^/U7wU^^ . 

i^^/UThnr-tr-^- hi:^y ( p - t e r t -y h^> 

77h^^yy, T^y^v-^-^TV/u-* yf^rf 

- ->V7K^r>^ • >> y -X 2 4 2§, 1 11-23 
S (1 9 8 4?) ] 0 ft^JSffiS!u-->'^ ^ 
■ttric »T 5 * K« f>* h % m St ^ «t 9 ^ ^ L y a 

mmmfcz&z-f-tx&z* ^(o£o\z^xitKfc 

[0 0 0 6] 

^ ^~^ytlzRm^^^> 2 2 0 a maTtOlMt?:/!] 

ib<n\sis* bizm^Mmmx^m^x^^i^mtz^^ 

SO tit. -t"^^ o 2 2 0 ri inWTcOiSife^fwiti-SHSP^f*. 



[0 0 0 7] '&%:(D (4 3 8 nm) , i ( 3 6 5 
nm) , KrF^^yvl/-f (2 4 8 nm) Wi<T>y X 

fcfi^y (p- tf=^7xy -/u) ^ifffiitwsc^ic^ 

^ ^ ^ v ^Bttic J: (9 ttfflgco^ ^ -f- ;/ ym&&mftX' 

^i^seSf/IgSr-?:^* 2 2 0 nm«T<^Sj£fi5t£:/8 
X, ^^Sr^S-rB-O^j/^v^iiattSrWL. 22 0 

[0 0 0 8] A r F^.^r'>^U— ^ ( 1 9 3 n m) iZ 

w bights **5^o ^^^>^m^n 
^m'A^it^mt lx, iigi;»T^^5 r y-^y^- 

]) U— hifM££^o#tfi^f$ [3£^*<b, - 
-tvu • ^-y • 7* hTffy ^- . i^^-zcv^ . r V K * 
^ / a (Journal of Photopol 

ymer Science and Technolo 
gy) . 5f (3^) . 4 3 9 4 4 61 (1 9 9 2 

ft [R. D. TU> (R. D. Al 1 en) b, v-V - 

• yj-y * 7* hTtf y -v— • t-fxy7. • 7> K • 
^ / □ v>~ (Journal of Photopol 
ymer Science and Technolo 
gy) . 8t (4^-) , 6 2 3 H~ 6 3 61 (1995 
^) . to£<J9m (3-5§0 , 4 6 51-4 7 41 (1 9 

9 6^) ] m$mmg*LX\<*z> 0 

[0 0 0 9 ] Lt^U wi%-<DffimiZjs\,>Xffli**t>jh,X\<* 

T*fi t — y ^ /^^^y -^-7 h7t k D^-^y 

y /HgWJ: ? &mmm^&&mr> = * / ^— k<D&x&& 
ft <t ^ <h fz J; 9 X u h <7>tft/iS/&^ <t LX-fiJ 

5?x-& v . = -X- y - tji f^co K^^^^fy y'Bttrr*^ 

L<fgWc<^ flgS33£CJ:S K7^fx^f y^MKijl 



(3)*BR 2000-26 4 4 6 (P 2 0 0 0- 2 6 4 4 6A) 

4 

[0 0 10] Z<Dtzib* 2 2 0 nmWT<03tiw*fi--5 5fc 
[0011] 

1 . — ( 1 ) T**r3$H5 y h»t 

[0012] 
[ft 3] 



20 



30 



40 




^£*;b-r 0 ) 

2. xiei iz^^y ^)ry y bmmtm±^m. 
^>m^ft 0 

3. SufBfi^ft^^— HZtZ (2) X^Six. fift^l^^^ 
ffl^^2 000 — 20000 0X-foSJilE2(cSa*feOS^ 

fto 

[0013] 

Ifk4] 



R 

o 



K 3 



R5 



o 



(-bSlCioi^X, R 1 



o 



R : 



c=o 

t 

o 



<2) 



R : 



50 



^fc(iyj/U7tf^^/^**i--5J^3B®:7— 1 3coW 
«SS3^:jK ft:7K . R 6 ^7K^/JR-r^fc^^Sc 1 - 1 
2 wjgHbfc?£SS:3*-r o x > y . z fi^ix^lx x -r y -r 
z = U 0 < x ^ 1 , 0 ^ y < K 0 ^ z < 1 SrnKi/tT" 

4 . ±g£ 2 ^ L 3 {cffiilKo flr-g-ftcT) 1 WJiS: 7 0-9 

& 0 . 2-30 BriT%^^r-r 5 ^ K u O'^ hM^, 
5. Jiffi4 CfrZH^cO^^ hUy"7 hffl^^^f3c^DXSK 
Ji^.YfT-t-^XfM, 1 8 0-2 2 0 n mJ^T^KScOTt 



TiSTt-r^x&L ^-^jftus. ao-gifas-ff^x 

[0014] 

i$m<Dmt&<vnm] -ass: (d r i , r 

[0 0 1 5 ] (2) (Z*3^T, R 1 , R 2 . R 

3 , R s ii^sR/S^^fctt^^Sr-fcSo R- 1 fiifefw 

[0016] iiaHift^Scoi^/^ijd t - 

Kd77V-2-^/1'S, 4-^ h^yfhyt: Kef 

m i 



(4)*BH 2000-26 4 4 6 (P 2 0 0 0 - 2 6 4 4 6 A) 

6 

* n^3r ->/u2E, 2 - > Tvu — 2 — T 9'-^ S — 

[5.2. 1.0 2 - s ] 7^>/Uffi, * 7t 
1 , 2. 7, 7 — =r V 7 > TvU — 2 — / /U/iwuzz 
3S, 2 -Tir h=*r 

S§:^J: t 9^Mt-5Ser*^^j^^7~i 3</>WfiB»5£ 

a [5.2. 1.0 3 - s ] -r^yu^^/uS, hy->^p [5.2.1. 

[4.4. 0. i 2 - s . l 7 * 10 ] Kr^S, ^^/u^h^v-^a 
[4.4.0. l 2 - s . l 7 - 10 ] Kry^lf^tf6H5^\ C 

[0 0 1 7 ] 



10 









-~o3- coor7 


MJ>£a [5-2.1. 0 2 ' 3 ] -rWi/ffi 


-(JO coor7 

or 

-CQ> coor7 










y -f^i/y jUjK yi/— 








* A/.** ■> a4££ fcj* x -r Ji/JS* 
f Fr>^a [4.4.0.1 2 - 5 .! 7 ' 10 ] K-r 


<5XIr COOR7 


^f;l/f [4.4.0.1 2 " 5 .! 





(5)$M 2000-26 4 4 6 (P 2 0 0 0-2 6 4 4 6 A) 



(i. t -y^/L^3E, "7- h =7 c Knt s 7y - 2— T/uS s 
f h7t Kd77>-2-^/US, 4 h^v^x h7 
t Knf7>'-4->f^i, I —3i h^ixJi^yUS, 1 

^fy*>^ o^rSrwUiS, 2 - / ^vu — 2 -T^yf/L/ 
2. 8 8 - h y v-y" a [5.2.1.0 2,6 ] r">/U 

Sfcttl, 2, 7, 7 -7 1 h 7 * ^/u- 2 - / 
/^^S, 2 -Tir h^r<>^ y^/uS, 2-hKD^ry 

[0018] R 6 fi, *at^*fcfij^^3S 1 - 1 2 co 
jpifr:zK5!fS"efc9 , ^flcWCfi, y<^/uS. ^^yug, 
n-yptvug, ^y/nt>S, n-^^/uS, ^ y 
y^v^, t — y^/vg, ->^D^y^S 4 b } Ji/9 

n [5. 2. 1.0 2 - s ] ^vvuS, 7yvy^/uS, //U7tf=. 
^S, y^>^/L-S, f h7'>^o [4, 4. 0. I 2 - 5 . 1 

[0019] ffa^cD £ 9 fz^P^co — DfaftJiefi^ff 

So **P^(wffl^§5t;Bg?g^lI(i, 4 0 0 nm»L 
x L< fi 1 8 0 n 2 2 0 n mODgSffl<^)3tSSWtw J: 9 

mmmx^—^m^m^m^m^ ^ox-fetus, 

^S7feffig|g*SiI-et<i;^ 0 £/c, *Six&, 2iM 
[0 0 2 0] ttffl^Tfig>t3t:K?g^'|60gfiJi: LXfcL 

— (Journal of the Organic Ch 
e m i s t r y) 4 3#, 15^, 3 0 5 51-3 0 5 
81( 1 9 7 8^)i:rt^^tl^ J. V. ^y-<a 
(J. V. Cr i ve I I o)^hll 7x^/1/^/1/^ = 

W 2. 6 -ix^ h a^v>>*/uaix^/u.j35 [o. ^ 40 

(O. N 7 a 1 a in a s u ) <b % S P I E /"n 
4 1 2 6 2t, 3 21 (1 9 9 0^) ] , U 

2, 3 - h y (> ^ >^yl^7f^/u^-^ri>) -O-ifV O 
y" ^ ^xypj, 7 p Dy-7^^.^.p i viE' S 
9 , ffiifcit. 4 1 3 -4 2 41 ( 1 9 9 0 ] , ¥-5 

- 1 3 4 4 1 6^|fflmTl>tRT'Ba^$^fc^^7h1^^ 

[0 0 2 1] ^^^A'lco^^il, 

m&i&ft x o oiMm'iZwisxmizo. 2-3 oias 



0. 2mmm±x*+ftfzmi£w%z>ti* '*#->-<Dm 

[0 0 2 2 ] ^P^cOHfffB^^-u^^ hffl«arit4*(iJS?ffi 

U ^o-g-cojSjflc^^ fcfvxi- hffi#£fo;frjfcX-iS— & 

<t^ 0 Sfc. t&SiX-fc 2liJ^J:^L^^Tb «fc 
S^ftiCfi, n t>7^n — /u % ^y/ct 8 

/U7^n-vu, n — y^/UT/Uzi — yi^ tert— T/^ 
/U7/!/D-/u t yt. ^/uir □ y /u^Tir^ — h , ^-^-/Uir 
ny/L^y7tf - h. ynt°l/y^lln-^/xf/L, 

^^^/u, t>t'>gxf/u, 3-^ h^y/at'^y 
3-y h^ry/nt'tyixfyu, N-^^ 
7l/-2-t°n!Jy7y, -> y* a ^ =Sf 1^ / >* , ^ □ > 

l t 4— v>^^ri^>-, xf n-yu^e/ ^ f /Ux 

— yy/i) =i — yu-"e / y^ fvUx~r/^7i:T 

— xf Uy^'U 3-/U^/xf y!/x-r^ % :nf- u 

v^'y n-/R/y y/n tVuai — y^/u N yxf uy^ 
y n -/u--G- / ^ ^/u^-^/u, v/jc^- i/y^y xi — 

[ 0 0 2 3 ] *^g0^co^M- h L/v>'^ vm.i&fy<n rg^tj 

[0024] 

<DX&tj:\i\ 

[0025] mmm l 

5-Acryloy Ioxy-2. 6-norbornanecarbo lac tone (— -f)xxt 
(1) R 1 , R 2 7^mW\-f XfohT? y U 

— h) (Di$r& 0 
[0 0 2 6 ] 
Ift5] 



H 

CK 2 =C 



OH 



5 -Hydroxy- 2. 6-norbornanecarbolac tone (H. B. H 
50 e ii b e s t h . J . Che in. S o c . , 221—2 



C) 



(6)#M 2000-26 4 4 6 (P2000-26 4 46 A) 



2 61 (1 9 5 9« ) lOg (0. 0653 mo 
1 ) . N, N- is* f /U7 ~ D > 9 . 49 gj :7 m / ^ 
Ty>2 OmgSrKSTHF 60ml L^i" 
5 0 ^wl^ffcT? y n^yu6. SgSrKSTHFlO 

"r^2 5 Om I SrAn*:. 0. 5 NJ&&2 0 0ml, fiS?D 
ft^7K, 3 %N a H C O 3 7kigi& 2 0 0ml, f&¥D;ftJfi 
7jc, 7K^I(-ffi:^-^^o ^-f^l?;MgS04T« 

f>8 0ml X2t««:K J i^^5. 38g 
mz HX^4 0%) 0 SL£ : 9 6°C ; 1 H- 

NMR (CDC 1 3 ) 51.66 (1H, d) , 1.78 

(1 H, d) , 1.99-2.11 (2H, m) . 2.5 
3-2.62 (2H, m) , 3.18-3.25 ( 1 H, 
m) . 4.59 (1H. d) , 4.64 (1H, s) , 
5.89 ( 1 H, dd) % 6.11 (1H, dd) . 6. 
43 (1H, dd) ; IR (KB r ) 2880, 298 
0 (vC-H) , 1712, 1773 ( V C = 0) . 1 
618, 1630 ( v C = C) , 1186, 1205 

(vC-O) cm" 1 

5-Methacryloyloxy-2, 6-norbornanecarbo lac tone ( — 
* (1) (zdoV^T, R 1 frtl-^m. R 2 &7k3$W^T~ 

[0 0 2 7] 

lite] 

CH 3 
CH 2 =C 

i=o 

r 

O 



tS-ffcT <7 y u^f ^{zR^X ^ # ? y a^yU^ a y KSrffl 
^TtEWfcfcHiSffl 1 irPISJiwLT'&figL.fc 012^2 0 
%) o 1 H-NMR (CDC I 3 ) 51.62 ( 1 H, 
d) , 1.75 (1H, d) , .1. 92 (3H, s ) , 
1.95-2.16 (2H, m) , 2.5 3-2.6 6 (2 
H, m) , 3.2 0- 3.2 8 ( 1 H, m) , 4.59 

( 1 H, d ) , 4.65 ( 1 H. s ) % 5.62 (Hi 
d d ) , 6.10 ( 1 H, d d ) ; I R (KB r ) 28 
80, 2982 ( v C — H) , 1715. 1780 ( v 
C = O) , 1 6 3 0 (vC = C) , 1156, 1178 

(vC-O) cm" 1 
HJS0J3 

2-Methyl-6-acry loy loxy-2, 6-norbornanecarbo lactone 

(— flas: (i) d-iot^r, R 1 f/^kmiW^-, R~ 
^stfc5 7^ y h c/>^/* 0 

[0 0 2 8] 



10 



20 



10 



lit"] 



HO 



H 

CH Z =C 



CH 3 



I 

o 




CH3 



5-Hydroxy-2, 6-norbornanecarbo lac tone!:: ft ;LT6-hydr 
oxy-2. 6-norbornane-carbo lac tone ( S . B e c k m a 
nnb, Chem. Ber. 94# s 4 8-5 81 (1 
9 6 1?) ) Sr£H*fcW#Hi SSMUftHiCLT^ 
(HX^s 3 0%) 0 I R (KB r ) 2 8 8 0, 2 9 
82 (vC-H) . 1716, 1774 ( v C = 0) 
1619, 1629 ( v C = C) . 1188, 1208 
( v C-O) c m' 1 0 

[0029] mmm 4 

TIE*a£c9fi'&fle (— ffiSS; (2) l:fc^t, R 1 , R 

h^;>^n [4.4. 0. I 2 - 5 I 7 - 10 ] Kf'wL'l, x = 0. 
7. y = 0. 3, z = 0) 
[0 0 3 0] 
[ffc8] 




COOC(CK3J 3 



ISf ^itTtl 0 0m 1 ^7,77^^^, HK^J 1 ~C 
30 }#f:7^y h2. 5g«t t-^h + i/^^ziyi/f 
^■/^p Kf y/U7^ y u— hi. 7 1 g h 
7tFn77723ml t^S? U f:i:AIBNl 1 
3m g (30mmol - I -1 ) £r7jD;L, T/u=fv#|S^; 
T6 0-6 5*Ct'«#t5 o 2B*fB]«»?&U sica^ 
4^5 $r ^ ^ y — o 0 m l WffiLjtitfS&riSflJ 

& 1 . 9 8 sWftz mm 4 7%) 0 ~ cOfi#co#tfi>&itii 
1 H-NMRWgJ^it^ib 7 0 : 3 0Tfoo7t (x = 
0. 7, y = 0. 3) „ G PCWrJ^^M^r 
40 ffi; (Mw) fi 1 0 8 0 0 (;K ]) y+J- ^^i^W) . 
(Mw/iVIn) fil. 8 8T'fcofco 
[0 0 3 1] |gj£0i| 5 , 6 
^/^-^f±iA^tt^^xfcW^Mi^'Effij4 chf^tSiC L- 
X$i-£lfz 0 :!6 2I:-1:/t- ^fchii^it. Trr-g-ffco'^TK 
(x/y) , #b^c*ffl^(*coffiffl-2pt9^T-ffl^: 

[ 0 0 3 2] 
[?c 2] 



o 



11 



(7) *Bfl 2 0 0 0 - 2 6 4 4 6 (P 2 0 0 0 - 2 6 4 4 6 A) 

12 



322 







x/y 






0.5/0.5 


0.49/0.51 


13300 




0.35/0.65 


0. 35/0.65 


11500 



AI BN£01 (jRS) &^£fc^{i3£i£#]4 £ fWJ^Cl [ 0 0 3 3] 

LTfi^L7t 0 «3«rfi#(*:o*fi-&lt (x/y) . ?«* «3] 

^3 





A I BNi8j£ 


x/y 






5mm o 1 • 1-1 


0. 7/0. 3 


154000 




70mm o 1 * l-i 


0.69/0.31 


3200 



mfcm 9 

TIEfllitOfi^ft: (— (2) dfc^-C. R 1 , R 2 
^/U^-^- yl^-yU-^ h7y^ □ [4. 4. 0. 1 2S . 



c=o 
o 



r- io 3 Ky^>^a 
o) <7)-&/& 0 

[0034] 

[ft: 9] 

c=o 

t 

o 



x = 0. 



™ 3 
^ l /y 
I 

o 



0. 3 , 




Ci£ 3 

c=o 

i CH3 




30 



1E151J4 ir^iz LT^dtLfc, iR^5 2%, Mw=l 2 
0 0 0, Mw/M n = 1 . 7 5 Q 

[0035] i o 

Tmnm^mstk (-fet (2) i^j^x, r 1 . r= 

^7k9ff/SH=\ R 3 R" 755 2-^^/1,-2- 

/Ug, x = 0. 7. y = 0 . 3, z=0) CO 

[0 0 3 6] 
[ft 1 0] 



40 



.A 



— HrftxT, 2 - * ^ j\/ — 2 -7^yf;M ^ ^ y 

tz 0 l&^4 2%, Mw= 9 5 0 0, Mw/Mn= 1 . 9 
6 

mi&m i i 

Ttmmnm&ft (— (2) j^^t, r 1 , r 2 

1)1"— K x = 0. 7, y = 0. 3, z = 0) (7)-£-/& 0 
[ 0 0 3 7] 
[ft 1 1 ] 

11 CHa 

c=o 
A. 



C=rO 
OCCCH3I3 



50 



ttmi&m 4 <fc [sH^r LT^ L 7t 0 iR^ 6 0 % , M w - 
8 4 0 0, Mw/M n = 1 . 7 4 



C) 



13 

mi&ffl 1 2 

TfEWilO®-&f£ (2) JC*J^T. R 1 , R 

2 . R 3 tf^kStf/S^ R^t-y^y^/^'^/uy 
/UTtOu^/Ujg, x = 0. 7 4 y = 0. 3, z = 0) <D<£ 

/So 

[0 0 3 8] 
[ft 1 2] 

H H 



6=0 
6 




I 

o 



o-i 



OOC(CH3) 3 



/Co 4X^4 4%, Mw= 9 10 0, Mw/Mn = 1 . 7 
2 

HSfefiBJ 1 3 

Tmm^m^it (— feS: (2) diJo^T, R 1 , R 3 
^7k^W\ R 2 7^^A-S, R 4 ^t-yh^y^/t' 
;t?-/u^h^v^a [4. 4. 0. 1 2S . r- 1C ] Kf^uS, 
x = 0. 7, y = 0 . 3, z = 0 ) <7>^/& Q 

[0 0 3 9] 

[ftl3] 

K H 



6-o 




CW3 



C— o 
I 

o 



y u- h^^^7tJ^^(i^CT4 tmmiz it^ 

L7^ 0 l£^6 0% v M w - 1 1 3 0 0, Mw/Mn = 

1 . 8 8 0 

[0 0 4 0] UteCT 1 4 
TlE#fi£cDffi-^f$: (— ^ (2) i3*J^T, R 1 , R 

2 , R 3 T^TkSs/g^. R* 1 ^ t h^rv/^/U7K^/U7- 
h7i/^Q [4.4.0.1 2 - 5 l 7 - l °] K^Sx/uaE, R5?5^ 



^^36. R6 tJ^tKIK-IS-T-, x = 0. 
= 0 . 1 ) <7^/# 0 

[0 0 4 1] 

[ft 1 4 ] 




I 

o 



Clin 

c=o 
1 

OH 



i35fcl : Srfi'fT3t 1 0 0 m I 77^3^, HtStfi] 1 X 



(8)$BB 2000-26 4 4 6 (P 2 0 0 0-2 6 4 4 6 A) 

14 

•>^DK7*>^7^!ll/-h2. 39g, ^^^Jl/i/g 
0 . 2 0 7 g ^^Mrr F7t Kn77>3 0ml i3i£ft£ 
U -tr^fZA I BN 1 4 7mg (3 0 mm o 1 * I _1 
*Dx, T^=f>??ia^T6 0-6 s'C-cisi^-rSo 2E^ 
Rflf&ttifrU St^ft^r^ ^ 0 0 m 1 

&?T9Ct(Cj:9 BW«9S:2. 3 5 g (1R^4 2 

10 0:3 0:1 OT'feof: (x = 0. 6, y = 0. 3, z 
= 0. l) o Mw=9700, Mw/Mn = 1 . 7 4 0 

[0042] nmm 1 5 

Ttzm^com^fr (— (2) ci^^x, r 1 , r 

2 , R 3 , R s tfS7kSfJSH\ R 4 & t h^f v-^/UtK 
^fh7-/^n [4.4. 0. I 25 . I 7 ' 10 ] K7^">A^ R 
6 h y n^C/y^S, x = 0 . 6, y = 0. 3, z 
= 0. 1) (D-^tfLo 

[0043] 

[ft 1 5] 

20 « H h 
(CKa-C^ (ch 2 -c^ fCH Z -C- 



y = 0 . 3 , z 40 



6=0 

o , 



c=o 
1 

o 



c=o 

o 



/> $ 9 y ^m^R^x b y n^^^T? y h 

(0:£fbSl3iitt*)S, SpbIi F A — 5 1 3 A) Srffl^ 
fcK^ttHlftWl 4 i:ia««wLT-&J«Ufc 0 ©^5 7 
%, Mw = 1 3 7 0 0, Mw/Mn = 2 . 13 
30 HJStfiJ 1 6 

Tmrnmcom^i* (-H&st (2) jz^^t, r 1 , r 2 

tf^kSf/gW^ X = 1 , y = Z = 0) <D^J5£ 0 

[0044] 
[ft 1 6] 

H 

c=c 
a 



iaSEl 1 & tttt 7t 5 0 m I -t" ^ y =7 7. ^ cfi x H j£fflj 1 
TtT >J y U~ h 3 g 'JKiSf h7tKD77V16ml 
CJgfi? L, ^:l:A I BN79mg (3 Ommo I • 1 
- l)Sr*HXL, T^^>#ffl^T6 0 — 6 5 c CT')1ifft 
5 0 l n#(|]]fx«c^ U R/tiE^S:^ ^ / -yu2 0 0 m 

ftffJSSi-fi 1 93tCJ:9l l . Sg '&tz. mm 6 

0%) 0 Mw=7 1 0 0, Mw/Mn = 2. 0 5 o 
[0 0 4 5] ^t£tT'J 1 7 
50 T8EWiiOffi-&flE (-te^C (2) izfc^T. R l . R 2 



o 



15 

x = 0. 7, y = 0. 3, z = 0) <0^/& o 
[0 0 4 6] 
[ft 1 7] 

H CHa 



c=o 

4 



CH 3 - 



I 

c=o 

I 

? 

-c- 
1 

CH3 



OCCH 3 

o 

— hdft^T, 2-Tir h^*>^ >^vUt< ^ ^ y L~ h 
(#I¥0 8-3 3 5 6 0 3^-fSt) ^ffl^fcJ^li^ 

5fe«4 <tfs)#{^LT^L^ 0 115^5 2%. Mw=8 6 

0 0, iVIw/M n = 1 . 7 7 Q 
[0 0 4 7] J£i£0i] 1 8 

h 1 0 g C*/£feU #:^T'0. 2 ^ mco^ * 

354 
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^ t° Vn— h^.tp L,, 9 0°C. 6 O&BB^ 

y h/U- h Ji-C^-^^^frl \ flg/^O. 7 M mCD 

5 1 yr^r^y^tyx^y^ (r [ E ) mm&m 

^TCF 4^ P ^(C^f-r5^-y5 1 v^i$ J e ; $rPJ^L7c 
y ^ V ?3>W : P o w e r = 1 0 0W, fcjj =5Pa 4 
= 3 0 s c c m) 0 ^(D&gk&miltZffk't,, \W] 

10 ^y^l/ymmZMfeistL* tt&mklsX /7K5iy? is 
i?Xb (tt^ttlPFI-15A) . KrFU^ 
h60^<— ^tttflgt ITffiffl $ilTl ^-5 /t? ]J (p 

^fc&^«fflBT-fc5#y (7<fvi^ * ^ y h) 
fl^co^t>^i- Q tels^-y^ tf? y ? is is 

* Hz** urates Lfc 0 

[0 0 4 8] 
1*4] 









1. 15 


9mm i 5 


1.15 




1.9 




1.2 


Jif^V VV^JT.Y (PFI-15A) 


1 



[0 0 4 9] ^iSfr'J 1 9 40 

AS) 2. 5 gt^p tVy^'iin-yu^y ^fyux-f 
^TiTT 1 — M 0g :3}&ft?U /M^0. 2 ^ m<7)r7 

ii:^t a >n- h^-tfTL, 9 0 C C, 6 0f>»y^i/ 
r Fx^f-y-7 L/— -y-'^feeO^^fiT'fcS 1 9 3.4 nm 



ff'l 5 T^#fcfi-&»^ 5 4 %/ ^ m , mifc&l 1 5 cofi^ff 
^ 5 5 %/ 

[0 0 5 0] |gi£CT 2 0 

(a ) ffi^f*: (JlfiafflS) : 2 g 

-h (TPS) ) : 0. 0 2 g 

(c) T'n t' l/y ^ y 3«/^y ^ f^x-f ;u7tf 
- h : 1 1 . 5 g 

±f£?S-a #J$: 0 . 2 u 7 a > ^ ^ — ^x 



17 

ic±f2Uv^ hSr^fcf>3 — h S^'ifT L , 1 3 0°C1 'Mf\ 

x-' < # - v t a t * 7t * ? £ u >>' * s ± i - m m £ 

7 ^ 4:1 Lt A r Fx ->-7 l/-f )t&ffiW 
L7t Q ^cof^f 1 1 0°C, 6 0&fd3*;y h^ix- 

h-hT"<-^ U ?£f£2 3°CC0 2. 3 8 %TMAHtKS * 



(lOmJR 2000-26 4 4 6 (P 2 0 0 0 - 2 6 4 4 6 A) 
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#*jm<o'<# -^fr'&bfrtLo mm^L-xnmmi sx 

[0 0 5 1 ] 
[«5] 



3£5 





(/xmL/ 

S) 


ffiS <mJ/W) 




0.19 


6.5 




0.20 


7 



[0 0 5 2] 



l¥&W<D%)m &>±tzmWLtzZ kfrbWbfrteJ: b 



[ffitiiHl 0^7£ 6 0 ( 1 9 9 8. 7. 6) ★IMlErtS] 



<72)«W# <fff »— fiR F^-^(##) 2H025 AA01 AA02 AA09 AAI4 AB16 

JgiSfl^E^ST & 7fl H#Bl§l*fe AC04 AC08 AD03 BE10 CB14 

5t^?±rt CB41 CB51 CB55 

(72)*9i# WS)W 4C037 XA02 

JEjrCfP^E^STS 7# 1 ^- 0*®®*fc 4J002 BG041 BG051 BG071 ES006 

*^f±i*3 EV246 EV296 EW'176 GP03 

4J100 AL03R AL08P AL08Q AL08R 
BA03Q BA04Q BA050 BA06Q 
BA11Q BA14Q BA20Q BC04Q 
BC04R BC07Q BCOSQ BC09Q 
BC12Q BC53P BC53Q CA05 
DA01 FA 17 JA38 



